Methylene blue stimulates 2-deoxyglucose uptake in L929 fibroblast cells.
Methylene blue (MB), a common cell stain, has been shown to inhibit nitric oxide synthase and guanylate cyclase, which has led to the recent use of MB in nitric oxide signaling studies. This study documents the effects of MB on 2-deoxyglucose (2DG) uptake in L929 fibroblast cells where uptake is controlled by a single glucose transporter, GLUT 1. MB significantly activates cytochalasin B-inhibitable glucose transport in a dose dependent fashion within 10 min. A maximal stimulation of up to 800% was achieved by 50 microM MB after a 45-min exposure. The Vmax of transport increased without a change in the Km, which was accomplished without a significant change in the GLUT 1 content. The reduced form of MB, did not stimulate 2DG uptake and potassium ferricyanide, an extracellular redox agent, prevented both the staining and stimulatory effects of MB suggesting MB is reduced at the cell surface before it enters L929 cells. Phenylarsine oxide did not block cell staining as noted in other cells lines, but it did inhibit both basal and MB-stimulated 2DG uptake. Likewise, methyl-beta-cyclodextrin, an agent used to remove membrane cholesterol, blocked both the staining and stimulatory effects of MB. The AMP analog, AICAR, inhibited rather than activated basal 2DG uptake, and it did not alter MB-stimulated uptake suggesting that AMP kinase activation is not critical to the MB effect. Wortmannin, an inhibitor of PI kinase, had no effect on MB-stimulated 2DG uptake. These data provide additional insight into the acute regulation of GLUT 1 transport activity in L929 cells.